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Chemical context
Naturally occurring coumarins (Murry, 2002) and their derivatives have a vast number of applications in different areas. They are precursor reagents for synthetic anti-coagulants (Bairagi et al., 2012) , the most notable being warfarin (Holbrook et al., 2005) . Coumarin dyes are also widely used in blue-green organic dyes (Schafer, 1990; Duarte & Hillman, 1990; Duarte, 2003) and in OLED emitters (Duarte et al., 2005) . Norharman is a -carboline alkaloid which has the basic structural unit for a wide range of naturally occurring compounds, and is found in plants, animals and humans (Fekkes et al., 1992) . They are used widely as neurotoxins to Parkinson's disease (Kuhn et al., 1996) and as mediators in the mutagenesis of DNA in the presence of another molecule (Mori et al., 1996) . Given the ongoing research into the biological functions of norharman and the many related -carboline derivatives, a single-crystal X-ray structure of norharman would be of use in theoretical modelling and related structural work. Norharman exhibits a one-dimensional herringbone motif (Thatcher & Douthwaite, 2011) . Due to their extensive natural occurrence and common biological origin, there are no reports on compounds which contain these two systems in a single molecule. It was hence thought of considerable biological interest to synthesize new molecules which contain both -carboline and coumarin ring systems.
Structural commentary
The molecular structure of the title compound is shown in Fig. 1 . The coumarin (r.m.s. deviation = 0.019 Å ) andcarboline (r.m.s. deviation = 0.034 Å ) ring systems exhibit an s-trans arrangement across the bridging C7-C6 bond; their mean planes are inclined to one another by 63.8 (2) .
Supramolecular features
In the crystal, molecules are linked via N-HÁ Á ÁN hydrogen bonds, forming chains along [010]; see Table 1 and Fig. 2 . Within the chains there are a number of offset -interactions present; the shortest intercentroid distance of 3.457 (2) Å , involves rings N2/C18-C20/C22 of the -carboline ring system and O1/C1-C3/C8/C9 of the coumarin system.
Database survey
A search of the Cambridge Structural Database (CSD, Version 5.37, last update May 2016; Groom et al., 2016) using 4,7-dimethyl-2H-chromen-2-one as the main skeleton revealed the presence of 66 structures. However, only six of these structures contain the 7-methyl-4-phenyl-2H-chromen-2-one nucleus (refcodes: BUFQUQ, FINNEX, GUFTUY, IFUMED, LENYIO, DUVVIB). There were no structures reported for a search of 7-methyl-4-(pyridin-2-yl)-2H-chromen-2-one skeleton.
Synthesis and crystallization
Acetic acid (10 ml) was added drop wise, at 273 K, to a mixture of tryptamine (1 eq) and 4-formyl coumarin (1 eq). The reaction mixture was stirred at room temperature for ca 12 h. After completion of the reaction, the solid that separated was filtered, washed several times with water and dried (yield >70%) to give the intermediate. This intermediate compound (1 eq) was taken in 10 ml of dry chloroform and 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (2 eq) was added at intervals of 5 min in cold conditions, 273 K. Stirring was continued for ca 10 h. The reaction mixture was then quenched using aqueous sodium bicarbonate and extracted with chloroform. The organic layer was washed 2-3 times with sodium bicarbonate, water and brine solution, dried using sodium sulfate, and concentrated to afford the crude title product. It was purified by flash chromatography using 230-400 mesh silica-gels (35% ethyl acetate in hexane mixture; yield 75%). The solid obtained was recrystallized from dichloromethane, giving colourless block-like crystals of the title compound on slow evaporation of the solvent
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms were positioned geometrically, with N-H = 0.86 Å and C-H = 0.93-0.96 Å , and constrained to ride on their parent atoms with U iso (H) = 1.5U eq (C-methyl) and 1.2U eq (C,N) for other H atoms. The molecular structure of the title compound, with the atom labelling and displacement ellipsoids drawn at the 50% probability level. Table 1 Hydrogen-bond geometry (Å , ).
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Figure 2
A view along the a axis of the crystal packing of the title compound. The N-HÁ Á ÁN hydrogen bonds are shown as dashed lines (see Table 1 ), and the shortest offset -interactions by a double-headed arrow. For clarity, only H atom H2 (grey ball) has been included. program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ). Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
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